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(54) BUILD-UP CORE BOARD, BUILD-UP CIRCUIT BOARD AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a board in which 
thermal and electric conductivity posts are sealed with 
very small irregularities in shape and size, to enables 
wiring of a short distance and to increase the operating 
frequency. 

SOLUTION: A method for manufacturing a build-up core 
board comprises steps of (1) connecting a post forming 
layer (made of Cu or the like) on one main surface of a 
barrier layer (made of Ni, Ti, Sn or the like) and a carrier 
layer (made of Fe-Ni alloy or the like) on another main 
surface, (2) removing by etching to arrive at the barrier 
layer, forming a plurality of pattern etched products 
made to stand at a prescribed pitch of the post (made of 
Cu or the like), laminating a prepreg, heating and 
pressing to form a first laminated item, (3) removing the 
carrier layer from the first laminated item, and (4) 
obtaining the second laminate by removing the barrier 
layer, laminating the prepreg, heating and pressing, to 
manufacture the build-up core board. 
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fl^tfCu^tiCui^tfiJifcU^ 01 (b) 
<iA-A*ag|lrffi0T'£> 0 , ^'UA-li9 0M±ffl{=:^ 
Sitt:;KX b&fSM 1 0iFe-Ni -£&<0dr-v U-VJi 
1 1 <T> o *> . ;KX F JE?j£Jf 1 0 #}t&<7)ft • m^E^tt 
;KX M 6 SrSLTx y f-V7l&±$*ifctt»*iic*-. 
diltc. ftM$3g«SfiD'h$V>F e-Ni ^&T*i7WI 
*«19 (01 (c) ) Srffl-^-C. 01(d) fcjjcT 

[0029] #»!Hfc:tsJt*Jlf* F^tfUf 1 0<7)«Sfc 

LT#a«rott, fmvm&co&nzmtex'h h c u * 

fctt*e>£&T&&. Cult (OFC :0x 

ygenFree Copper ) % ^ffl^T k' SrfflV > l> CI fc #T'# 4 
A u 9 i: ««-C««r < t'Ofe^W 

BStALfcfc<0*qff*L^. ^"fJ+Ji 9 Ti , 

5 n . N i =5r t'MS Tft 4 . > < U 9 OPaffitCX,-* 
*S4»lfi*T!jf^ 1 OtFe-N i 

V+m 1 1 S^r-S . $>4V^i^^^Jj£l!jfg^^ 
ftiT{.J:V\ *%BBI40 1 

B3et=flrv^ ^t^tT^-b-y^-. ^fne»«<o 

• h 1 6 i k t £ . 

[0030] *JMftc:&lrYCIi. fi!*coJ: d K U;PSr 
fflV^OT-{i=5rV^><i,. tvf^l. 2 7mmg 
SCJt^T^bf-yf-cO 1 . OmmKlT^T 4^1i:*^rtg 
T'S)4. *&mzte^X. ZCOV-vJ-OTmt. X-yf- 

0. lmmgJS^T{i^T'*>4. CltfOTRSlit 

[003 1 ] ^-LT. x-y^->-^J;OMfei§I'Dn«(c 

m-zixmsLx. tm®<?m ■ m&im&xx h 1 

6 *%f^e -y ^-cwA-r - >-x y ^-y^s,{mi 
( b ) ) £-#5 . 04 cftOMeaft • m&&m&xx v 

1 6^5X«6«6j!>fbx^^flg^k'«or'JTP^l 

2 (ct*A$ *ifeBflB«lB0S:5^. *«W<0 b*;P HT y 
rnr^Uffli^t, 09lc0^L^J:dtc. 1^ 

(E«§n. m&Kz>. 

[00 32] flffi-zfyy'I!: LTti. 1/ -VJl 9 
TL-14 2 (^/Px-y^xaSS. ^.a=S) ^StSrffl 
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CB y F2Mfl£) ^cOtfJlKcO^nS^ 

[0033] *«$|fc:*ivvni. frlB^*U-VS9Srx.y 
- ^yy ■ x Y yymt LXfflfeZ*$:&<DX\ ©§<o^ 

mmi>^mvt)&. *%.wizx&t. rnitz^^yy 

[0034] ^m^m^^m—^m^t ^oftmit 
h v y-r&mm&J y^-yyxxmmxz 

£fc Lfc»£, nmm. 1 nt*t In (4h/(0. 

5 3 6w+o . 6 7 1 ) ) zzmizitm-tzzttf. & 
«7>&m9. mtatfRMEMfm ""vls i ^xta 

mtmmitf i g h z c *, a t ■* h mmmzxt 
[0035] mz. 02 zm^x*wmzmh tvi^ kt 

v7'=ir»ROlEfi*ffi<»3K'«^»t4. Ill U) T 
iRTOLfc**. 02 (a) te**-J:d{c. ^9^.!«*i3£ 

Lxmimmsh (02 (a) > sr^o. f£s&i«Ji I fta> 

[0036] miLSh (01 (d) ) t&tmtLxm^ 
&707uy\ 2t<?>mmjj&m±.-tzfzMz. 
(01 ( d > ) (o&mmzm-fuimtz z. t tmt l 

[0037] r'J7l//«»fi: LTii. 

H • h 'JT^'V ( BT:bismallimide triazene) ffl 

^di^yi-f^-t/^tV (PES:poly-et 
her sulphon) E^-xtf* ^ffilg. <-K'.M 5 r-*8}Bg. 

UTS H-f 5 KffiJil. RCC (W&ttSfflm (Resin C 
oated Copper) ) #A<#f MX'fo h . 

[0038] -ecofflk sfeWk'Srv^Ui^flMkLfcr'jr 



tttc, iWMSFVK. x,lf=JfxSiBi\ 7i/-W 
k*<T*§S. ^fc. *%BHtt3V^TI&igJll 2, 13(0 

j\sh*t'&tottmx'®m%t'nimmi:m&-ti\K& 

[ 0 0 3 9 ] Srfc. ifi^F. ^Ba^iS7 'J — (bPflduat 
SLTlvS . r a 1 ^ U— fktcJ: -s 7o-*F^aS±#lf 
t'yUKT^riwJ: OSTg (^x-ftiS 

[0040] HtCHUie^^U^agSrXyXr- >J y7TL 
- 1 4 2igaifR^k*T-^*LTm2aiip a p (02 

(c) ) znx, im2wa&tyvr\'ri3Zffl§ 

JSRanBELTb'^Hr-yrnrfflBE (02 (d) ) 
lit, Mie^'U^W^WStiTi ; Sn.N 
i £tzltZtlt>cr>-&&. mS#* hBfmcottmiiC u 

[ o 04 1 ] $t. 02 ( d ) iz^» ■ mmm&x 
x h 1 6(7)nmizm^t'<r>nmm 1 o . znnmziL 

BJJ#<D*X 1 0 fcRWSt^FT* 737«« 

^^ria* { ai3fe±*^^. 02 (e) ^-T3 5 

XimgJSco^+y-^fil?S2 UK, fi?«tt<0*(JSiii2 1 
2$-^-LT. 3~5AimgJKc0fiS^fl!?S2 1 A^tt^ix 

fc«w*ffl*r *. 02 (d) T'^-ratfh&K. 02 
( e ) vmrrmtttz* ->xmmizmm®2 1 ^tgtt 
h. =5rfc. sew (02 (e ) ) <r>mmm2ut&rn> 
vm&nliWzw&ztvf. mx-m^x^h^xhit 
ittftwnmmgMi.zt ot, M^sstf fcw 

<i^V^. ^rJ3. 02l3^-rM3t*^JT'(i. 02 (e) 
h . 02 ( e ) <7) J; 3 =0rfflSW *fflv^4«^(cl4» 

h 1 6*<mm!. wi-rsaifli (01 ( d > > 
TMixit. m2xmwLt:j:ni} s mmx'Z&. 

X\ UIBftfcft (03 (a) ) cO^JiSi518(CX^U- 

y bmx\ mm Lt«««* 1 a *imt 
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& (03 (b) ) . f Lt> rnitt^V^mi l£x-y 

T-yyws&h (H3 (c) ) . -mzmtm^mv* 
x-y^-yj/i^u (03 (d) ) , zmrnm^yvy 

. ^12, 1 3£«J1U MynELTb'/UFT-yTri 

Tmiznh (03 (e) ) . 

- [ 0 0 4 3 ] 04 *||BJ{c^S b'/P HT»ra 
tSCu^t^i - m§tf£&tt;KX h 1 6<D*m£. *g 

12a, 2 b £ftJnL?t b';U H T x rBEI8»K 3 & t'T' 

HtflBtfO b'/P K T y rffilttftt fc fc t 

<0£ W 3 . Z.tv.(o<T>\LlV YT v rJl 2 a ±ffi.Rl/b*/U F 
ryr«2bT®{c«i. ^ixmiEiSa&frJf«££ii 
£>. b'^KT-yTScO^i. l«lCl®^?iT.-raS(«T- 

[0044] ^B^o t'/P HT-y7"3 TS« 1 5: b'/P H 

r-y7-ia^«t LTffiffl-rsi^. SA$^«i • mm 
ttxmmL. ir--?tmTZ<rt-Lx®:zy)m±<{£m 

[0045] t>hT7rnr«S ( 1 ) tCb'/H-'T-y 
TM ( 2 a . 2b) Sr#JPLJt05 {C^-TS bVP KT 

•yymmm&commii. &izm&2ix&i>v>x'i±%<m 
mcomrnirm^m-em^tum^ mta* wyt 
vTarmm ( 1 ) (cm^N-^-^^N-^-vx-yf-^ 

mixtz&mmt. b'^H7 7737«S ( 1 ) 7 
Xhh. 

[0 04 6] 06tC^-Tb'^HT y r 3 3 tfO»Jg 
07#.lX08£fflWCtaBJl-fS. 07 (a) Ji 

y < u -v® 9 co-^fflteMfcotti Ltcu^r t ojR • 

«me^tt^M 6£. 07 (b) 2 
07(c) 0:0. 4mmt7ftl@0. 3mm«50 
jWWt htitz F e - N i -MeH: b'cvilWZ WL19X\ 
mUZn?-yx. y^v?X'm&L,K%><F>-k^-t. Zti 

hcnm. ■ nmzm&xx yi 6 . ryru/i 2 » 

-^X yf->-^ D a a 2 0Sr. 07 (d) fcjRr*-J:3(c, » 

« lt . tmz ti^wmximS. tx => s *- hfo^MJt 



[ 0 0 4 7 ] 08 ( a ) <±. 07 ( d ) Tf?jt£*T.*:7 
S*-h,&£, BQ&Ltzffi$X*jf;LtemX'*)&. Z<7)F 
e — N i ^O^rr U^il lit, iX^X'T i ^y-fjg 
9 08 (b) t^-TJ:3^x-y^-^^*-r 

&fc:.rii£. 08 (c) tzsfcfrwrisri 3tm 

mtX. iD^jDELT08 (d) IZ^y^^-hSh. 

b';P H T -y m TS« 1 tm *>tl h . 
[0048] mmmm±. A2TvM?A. 2ppm 
(-JtLTCuJil 6p pmt^l^, ^B^cO tVP H 
T -y 73 ^J^lf04 tftfflRjj5tJ: o Hz 
C ul?<D& • mSs&MtetfX h 1 6 (cik^T , 4 2 To 

-fi?<?>?LBs^«ii 9<7)&ib%>m&tfg.mmz$.\,\ m.^ 
x. ±wt lx<7)\z/uyt yyarmm<omm&^ 

[0049] Fe-Ni^d imsmimttt* 

i-&BWXm^&t:tb. 3 0°C— 3 0 O'Ciztil'Th^ 

■t&ZbtfmtL^. I*«t«ffltSFe-NiM 
±t LT«±Fe-42%N Fe-36%Ni^ 
^tfOI,->i5^^-f y/\'-^. Fe-3 1%Ni-5%C 
o^l^SX-A'-^f VA'-^, Fe-2 9% 
N i - 1 7%Co^-^cON i 3 0-60%. ^SPFe 

ft4VM4N i cry-UZC ox-m&itzi><oi&*jtmt 
-rhi>cr>tfi&mX'Z&. Zcr>o*>. mUi^')-=ty^-y 
7<n±mw8&thM±. •/'J3yf774 <rwmm 

SMHRCiffffit*-* F e — 3 6%N i -&^>F e - 3 1 % 
N i - 5%C o<&&*m^hZtbm$.L^. 

[oo5o]ffi*. «^fiffltt$r ±* < m.w lx i vtl? 

( riMBSRflWc 1 6 p p m/°CS« ) i: OHKiSH L fe¥ 
BBJl«-yH|{<oBr«W)IBI«**»&. zcommizttLX. m 

Wflm ■ mmm&*x M6^u. mm.<nTmn 

ftRV*¥1jft^ffi8.LX*?&Z.ttfX'Z£>. ^rfc. » 
[005 1 ] *5tWX'JLW*m 1 9tCF e - N i ^-#Sr 

mtcomztt. m%fmm.mitL<om\. ^mz%h 

z\b&T*. b-h ■*M9>V^ b-h • v-a -yi?^ 

&h?"7-y ?%t'iz£ &msmi$rFZi<zffiiz&mx'Z 
h. m^\z7r.-$~mm\x'\±, ^m^ yr4^t§mt 

Sb'yUHT -yTWMM®.3 . t>K777S8fflg3S: 
3. 2ppm/"'C. 8~10yppm/-C. 1 

[ 0 0 5 2 ] 0 6 tcCT^f S b'/P K T y rffi^SKt t> 

wt(i, 0*icvcc. vs st^-r«t-5tc mi!§mfiE 
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HK<7)®tetm:. 336 W:T-* («& ?J>Yb 
l>Wftl&) fsmtiS. H6Tli2Jifc«« 

[0 0 53] H2kH3tfflV»T*WflK«*tA'KT 

m, < ivM.zm^xv-vizx^xmmizv- 

)V ■ V— ■ V—A- (reel-to-reel ) Iftt*bX 7 fy 

01 Otc-#J£Scf„ 010 (a) UU-;KC»S 
JK£ftfc#©£*U f^ii-teWlJIl 0 ( b ) R 

vmio ( c > (c^-r. d^i, 0u«i32 < d ) t=» 

mth. Z<r)±otcV-)l>MmzLtzWi-&t,zlZ, /s>F 
[0054] *«9Jfc «k & i: . » • «M<5^tt^X F 5: 

«r«rws-t fimmznt>ti, 

ffll Lftb'/P FT <y TlBKSK** it ;t«f 7 'J «y 7+ 
7 7^> Wafer Level CSM^tttWairC** . t 

[00 55] 4fc*S6flWi. tVP FT -y TmmfcZm 

^x^mmmmt-ti. z t vx-z & . ^fSBj^^ttig 

vT*>^fI^£y1-&C*§<¥ffltf-rt'£^U 7'J -y 
Tf- y Tl^i: L . § biZTV V YWfcimWmMli 

tttz t';i/ f r y rsanststcfi-t*« s tit ^mwm. 

W.ft&Zb tfX'% , «tt -y -Hc#jt3:x -y 
[0 0 5 6] #fW!fc::feVvCU:. #5b-y f-COfli^ 

if, kk««£*»4 sawf/PK 

X. 'VJ+m (9) . tfXF#J«Jf (lO).^'Jt 

■ m^fs^tt^x f d6), 

(19) W»4LV»»««. A'J-Wf (9) UN 

i , T i . Sn&£:\ ^XF^^Jl ( 1 0) (±Cu, * 

+ (in uFe-Ni^. & • nsmmwR 



( 1 5 ) I4F e - N i » • F ( 1 

6 ) *2C u , WW*®. (19) l±F e — N i 

tmfgMtfmmxzz. 

[0057] ^mtozfaivfrYTv-r^rmsii. ft 
mntmm 1 2(=wc««2 1 *fisw*6. Bftwc 
if, **v j rtmm2 1 1 *»*-r§) t 

fiBMBS2 1 k«c*1S^^i:'^i)J^2 1 2*** 

BW-*. ^^1)^^8*2 1 lkLT, /f$35//mC0 
MRRfrfflV^. ^OJ:o^«»ai?I{iffl® (v-yF 
Bp) fci^TJt (3tW) Sifctf l/C^4. -e^^BufflO 

5 . 

[00 58] (4)«JtmtMt 

3 5// m^fl??S5: . 3 0 *C(7)^^^ i"^^ V F U TV 

-;kcbta) 2 g / Lmmiz 3 o s-isaa ttzmz 
axoaiL, M'f*^**T*ftv»ucBTA«inBR 

[0059] (o) l'&mmm 
j&&ztitzGmk§mmemmiz. «i7g/L. en 

UyK*U^A5 0 0 g/LSr-^tf, pH8. 5c0fo 

dmzx'&mnML. &z i vmnrnzmmzittz. 

BfoztitzwmmmcomffiZTmL. msog/L&x 
«i 5 o g/Lzstsimmmmmzm^x . mia 

50-C, «»S«Jg6 0A/dm2Tmffi®l?L, 5/xm 
[0060] (-) ffl-ftMa 

fi-fkJ8ia*<M$^«i^^S«^^BS{c:«^tc J: 1 SIS 

^o^-F«oiis»«ia^ifeL, a^?s^#-i». 
[oo6i] wmmmm<mmziz r^^a j $:fflv^ 

LT eOig»^?S 5r^V— Fk LT, a'ijt^J; LTO 
N i * ^JBteJBjjtLfca, SUSSP^fiRff i: LT^Kffl 

F'7-<7-f/I-Al^^XF?r7S^-h t, H3fe, 
iot^a^i/yXH^^-yJMl. IStSSP^ 
«»5:S«?x.y^L, ia«gBR«±t:»&r4 l^>'x F 

[ 0 0 6 2 ] yjtc, ±.iZ<7)JLmzJ:-oXnL>iltz&2*m 
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t £ t <DX'fo *) . EHitg 5 0 a« mOT. IltSHSE 
tt 5 0 jw m«T^t y f-*>BK£Bj&*-« c7>tc5S Lfc 

®cJ:*«^lil8/xinJaTT*0, Wi&aillWioS 

[0 0 6 3] **flfc«Stfrt'HTvT3T»Ktt, A 
MM 2 1 CSIIRiSJI fc&fiTTS .ftoT. 7r^y 

6. 

[0064] 

[ 3 A 'J -V® S-ffl v vfex »/ i.h<n 

*im<,z-t&<Dx\ mitmmw»mmz®mzttmx'Z 

H 'J i^ttfcSV viite, f&HTCGS* ( V y -v F ) OJR • 
*StaK*ttrttt h SrfiJffl-TS tf>T\ t&fcoi o iza 7- 

£>4. m&(dHiira&OTlfA'Kr?:rJ|*> 

[0 1 ] *f6Wtc«S \HVYTv7^Tmg.<7»*9-> 
[05] 




6b 



[02] *«91fc:ft 6 b*/l/ H T y 73 raHROHHifiir 

a£^-r0-e&4. 

[03] *fMHfcffi 4 b'/l/F 7773 ra^^s'JwiSjt 
[04 ] *%mizfah h'A,VT-y7ziTmi<Q®m ■ & 

mmmx'bh. 

[05] *%!JiaSS b'/P H 7 -y 7Ut8ffi£<7)0T'#> 

4. 

[06 ] *miiz®&%ii<nt'juFTv7Bmm®.<?)mx' 

[07] 06K^bVUK7y737^<Dl!!itI*S(5D 
-3?£*-f0-C£>4. 

[08] 06lC^bVUK7y737^«S3j£lg<O 

«3S£*rf0-c*>4. 

[09] *wav,z& 4 b'/t- h r y riaHHttaftawott 

[010] *W3!fc:« 4 b'/U K 7-/73 TS^cojglcSi) 
OSJt*ffi$r^i-0fJ)4 . 
[011] «3^b*/PHr-y7 , EaaHR*3S-rH-C* 

4. 

[012] «3|«0Xv^^^^^«IBI»ft*K^4H 
-C'&4. 

[arf-^BJJ] 

1. \L1VY7 '7737^, 2a. ffl!lb'^FT-yrS, 
2 b . TfflU b> K 7771, tVP K 7 «y 7ffi|g*&. 
4. fi*f77, 5a. 5b. ¥ffltf-/K 6. TV. 
■yyjiv. 7. ge^/'N'^-y. 8. 9. 

Ay-^rs. io. *-^h^)^i. ii. *+y-\*JB. i 

2. 13. ttlittL 14. 3t*ffiBi. 15. Hs-tMS 

vtaL i6.i- «»®wt*x h. i7. mm, 

18. £pg|5. 19. JL«9J&« 



[06] 




5b 
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[01] 



[02] 



(a) 
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e- — © — e- -e- 



1^9 (c) 
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mm 
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16 (o) 
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212 
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13 



21 



5 — i 2 



16 13 



[H7] 



-16 



^11 

I 



[08] 



12 



I 



U2Z 



s 



Co; 



19 



' 



m r?7777! f ^ r < 



9 

18 (a) 



12 



I/A t S J SA YZA f//A 



11 

9 

6 fW 



19 



(c) 



13 
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/ 1 1 

'9 

10 (d> 
"19 



12 
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CHI 0] 



[HI 2] 




mm 



Cb) 



"V X 



2. 5) 



[SffiB] W-mi 3*2fl5H (200 1 
[*£S*ifIEl3 

[*E*t«s»&3 wwm 

[*HEi*!S3 

f t . • msn&mmcx h <m 

cnw&mmmfr h h z t i *m. t -t & tr* f r •/ r 3 



[fi?#JS2 3 MB40t^ • «»eWtt!K^ F#C u 
£ fcii c u £&T£> 0 . 1»E«BRojei?L*irf * J* • 

m&fcm&mtfF e - n i ^^T'^^fff^Ji i iaee>t* 



t)K 0. 0 1—0. 2mm. f-yf-tfO. 1~1. 0m 

m?*s z t zimt -t&m&m i tessot'^ ft 7/ 
37ifi. 

fiffll, 5F • hUT^V (B 

T)ffiB§. JfcfcHStfyx—rrt" ^7*7 (PES) 

wm<?>o%™*?ixfrThhzb*®®b^hm%mi 

KSfcO h*;l< H7773 

nmmbnwzmzstm-2>zb£mLb u/cw* 

Jg 1 ffi«<7) t'/P K T -/ 7 3 TStK . 
[ff3<JS6 ] ff^JS 1 ISSfcOtVPFT 7 737IS 
t . i^b-;P FT 773 ra6K<0W±BSfc»J«Sii4 tVU 
F T •/ 7M iffittz t'/U F T >y 7K&S«U 
[ W^JS 7 ] T£«9Ig-Cfir4 - i: i; -T|> t';U 
H7773 T««<0«3ft*?fc. 
( 1 ) A'j^jfo-^iffi^.-irxi^j&lSr, ft&TjW 



( 3 > mm&^mt&z. x 7 f-^i:± o . naie^y 

(4) si<o/^-yx7fy/.at, ?L^«ti&a 

izc u ^ >y * wwisr-r s . 

(6) MtMKfcWI-U M&&nfiELTSfll«Jl 

( 7 ) |£JS 1 SWifto»&l!r»** U-V-W^HSST 4 . 

( 8 ) wzmv* y ^mzmz txm 2 mm&znz . 

(9) is^2a« n a n i:^«RS:a«-r&. 

(10) HyfE^«tfO-**^tiW*o±B±(;JI^l 

s u mixrcowmmmm &mm l-c tvi^ h t -y rm 

[ 8 ] Tf 4 i t £ ffi& t t*;P 

(2) 8frfe^h»«si=. 0r^«is^i^*-r4vx 



4 ) ) 0 2 - 1 9 0 6 7 2 ( P 2 0 0 2 - 1 9 0 6. 7 2 A ) 

i • ••>. • 

Sell. ft4taii(0A7-yi7f y/.a^^. . v ; 
< 4 ) KSS 1 wc^->xyf-^^*^?LW*«0t' 

(CC u * y ^^mumns:^ . 

( 6 ) fnessiauc*? y-yry > hfrtmrnzitm 

< 7 ) m * y £x y ^ > . 
< 8 ) Wizm&vi\m*^'/*y?w&th. 

(io) mwmw.<r>--n^fz\im-n<r)im±.i l zm^i 

i mim 9 ] mmmmm<vmx-rf sum uitt-j> & 
■r t zftwit m$.Tmm<r>t>v v r -v r 3 r a 
^. 

[ it 1 0 ] mzMmmnm&tf 5 ^ m jst-c* 

SCi:$r#1Sfc-r4 W*Jg 7 * (i 8 b';P K T -y 



(5i)int.ci.'' warns* FI (##) 

H 0 1 L 23/12 5 0 1 H 0 1 L 23/12 5 0 1 B 

H05K1/05 H05K 1/05 Z 

1/11 1/11 L 

3/40 3/40 H 

3/44 3/44 B 



F?--M##) 5E315 AA05 AA11 BB05 BB14 BB18 
CC16 CC21 DD16 DD17 DD20 
GG01 GG07 GG20 

5E317 AA24 BB01 BB12 BB18 CC60 
CD21 CD25 CD27 CD32 GG01 
GG11 GG16 

5E346 AA02 AA04 AA12 AA15 AA29 
AA32 AA42 AA43 CC04 CC09 
CC32 DD16 DD23 DD24 DD32 
EE09 EE13 EE19 FF01 FF27 
GG15 GG22 HH11 HH17 HH31 



